Subject Index 


Axcetyichotine (ACh) 


currents activated by, 115-120 
hippocampal release of, 633-634 
and optokinetic modulation of P-cells, 
703-705 
Afferent neurons. See also Crista ampullaris; 
Hair cells 
bouton afferents. See also Hair cells 
(Type IT) 
calyx-bearing afferents comparison with, 
193 
discharge properties of, 186-187 
distribution in crista, 184, 186 
microvesicles in, 10 
calyx-bearing afferents. See also Hair cells 
(Type 1) 
bouton afferents comparison with, 193 
discharge properties of, 186-187 
and feedback control, 10 
dimorphic afferents, 183-184 
diversity among, 214-215 
interspecific comparison of, 192-193 
intra-axonal labeling studies of, 184-187 
microvesicles in, 2, 4-10 


physiological properties of 
discriminant analysis of, 187-188 
efferent activation and, 189-191 
and rate-intensity relations, 188-190 
terminal morphology and, 183-184 
projections to brain stem, 611-613 
response dynamics of, 184-187 
efferent activation and, 184, 189-191 
post-transduction current 
238-239 
in vertebrate cristae, 164-179 
distribution of, 183 
Angular vestibulo-ocular reflex (aVOR). See 
also Linear vestibulo-ocular reflex 
combined 1VOR-aVOR accelerations 
simulation, 356-358 
in compensatory network, 348-352, 
354-361 
and eye movements, 299-300 
linear acceleration effects on, 359 
locomotion effects on, 348 
IVOR interaction with, 348-349, 580-582 
modeling the, 350-352 
and otolith afferent processing, 
spatial orientation of, 364-365 
GIA and, 365, 372 
neural substrate of, 365-366 
nodulus/uvula and, 372-380 
and OKN/OKAN, 364 
velocity storage and, 348, 359-361 


Autonomic nervous system 
and nausea, 633-634 
vestibular influences on, 469-470 
and autonomic symptoms, 458 
and blood pressure/respiration control, 
459-462 
vestibular system and, 458 
AVOR. See Angular vestibulo-ocular reflex 
aVOR. See Angular vestibulo-ocular reflex 


-nucleus 
cerebellar projections in, 547-548 
GABAergic innervation of, 541 
neuron recordings from, 544-545 
VN connections with, 548-551 


Caicium channels 


multiple calcium-dependent mechanisms, 
495 
and spike generation gain control, 492-494 
and VOR plasticity, 494-495 
‘alcium metabolism. See also Calcium 
channels 
in hair cells, 123, 134-136 
calcium-activated potassium current 
and, 124-127 
calcium hotspots and, 127-129 
extrusion mechanism in, 128-131 
membrane recycling and, 131-134 
‘holinergic systems, vestibular influences on, 
633-634 
‘iliary bundle. See also Hair cells 
distribution of, 88 
regeneration of, 59-60 
mitotic, 60-63, 66-69 
nonmitotic, 63-69 
stiffness of 
array analysis of, 96, 99 
bundle thickness and, 91, 98-100 
stereocilia height falloff and, 95-98 
stereocilia number and, 93-100 
structure of 
DIC micrographs of, 90-91 
finite element analysis of, 91-93 
hair cell types and, 88-98 
SEM views of, 88-90 
single column analysis of, 93-96 
variations in, 96-98 
thickness of 
ciliary number and, 90-91 
profile and, 89-90, 92-96 
and stiffness, 91, 98-100 
and transducer currents, 650-652 
in vestibular signaling, 85 
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Crista ampullaris 
cytoarchitectural features of, 164-165 
178-179 
in amphibians, 166, 168, 170-172, 176 
in birds, 169, 173-174, 176 
in fish, 165-168, 170: 
in mammals, 169-170, 
in reptiles, 168, 172 
efferent system in, 193 
innervation of, 184, 186 
interspecific comparisons of, 


~ 


synaptic organization of, 164-165, 
in amphibians, 166, 168, 170-172, 
in birds, 169, 173-174, 176 
in fish, 165-168, 170-171, 
in mammals, 169-170, 
in reptiles, 168, 172 

synaptogenesis in, 2-4 


D. ’. See Dorsal cap 


Delayed rectifier K* conductance (ZpR) 
75-77. 8? 


nerve fiber development in 


and type I hair cell voltage response, 
690-692 
DIC. See Differential interference contrast 
microscopy 
Differential interference contrast microscopy 
(DIC), of ciliary bundles, 90-91 
DMCC. See Dorsomedial cell column 
dmcc. See Dorsomedial cell column 
Dorsal cap (DC) fibers 
in floccular compartments, 559, 561 
in nodulus, 566-568 
in vestibular nuclei, 571-574 
Jorsomedial cell column (DMCC 
cerebellar projections in, 547- 548 
\BAergic innervation of, 5¢ 
neuron recordings from, 544 
in vestibulocerebellum innervation, 
566-569, 571, 57 


VN connections with, 548 


Eoterent neurons. See also Labyrinthine 
efferent system 
activation of 
and afferent responses, 189-191 
and response dynamics, 178 


boutons and, 165, 167 
cells (Type I) 

characteristics of, 168—169 

crista system of, 193-194 

effects of, 179 

ionic control of, 115-119 

NOS localization in, 658-661 


177. See also Hair 


processes 
and depolarization, 202 
possible roles of, 209-210 
EHV. See Eye/head vestibular neurons 
Epidermal growth factor (EGF). See Growth 
factors 
EPSPs. See Excitatory postsynaptic 
potentials 
Excitatory postsynaptic potentials (EPSPs) 
AMPA receptor mediation of, 503-504 
in longus capitus motoneurons, 271-273 
in obliquus capitus inferior motoneurons, 
267-271 
In rectus capitus motoneurons, 265-266, 
re) O94 
in sternocleidal muscle motoneurons, 27 
ye/head vestibular (EHV) neurons, 295, 
299-300. See also Secondary 
vestibular neurons 
ye movement. See also Vestibulo-ocular 
reflex 
aVOR and, 299-300 
disjunctive, 724-728 
full-cycle visual-vestibular interaction and, 
414-416 
half-cycle visual-vestibular interaction and, 
“416 
horizontal movement analysis of 
and half-cycle visual-vestibular 
interaction, 419 
and vestibulo-oculomotor responses, 416 
and visual-vestibular inte1 
416-418 


action, 


during low-frequency centripetal 
acceleration, 693-695 
nucleus incertus (NIC) neural sensitivity 
to. 59] $93 
P-cell inverse representation of, 318 
short-latency ocular-following, 314 
pathway mediating, 314 
P-cell response properties during, 316-318 
vestibulo-oculomotor responses, 413 
vestibulospinal neuron responses to, 244-245 
firing behavior, 248-250 
in nonsecondary vestibulospinal 
neurons, 250, 258 
in secondary vestibulospinal neurons, 
248-249, 258 
visual-oculomotor response, 413 
visual-vestibular interaction and, 413 
and vestibular motion sensation, 407-408, 
419-422 


Foastigia nucleus (FN) 


neurons in 
characteristics of, 305-306 
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functional considerations of, 310-311 
modulation of, 304-306 
orientations of, 306-308 
phase relation of, 306 
response amplitude of, 306 
P-cell input to, 304 
vestibular signals in, 308-310 
FEA. See Finite element analysis 
Finite element analysis (FEA), 91-93 
Flocculus/paraflocculus 
DC fibers to, 559, 561-564 
modular organization of 
comparisons of, 561-564 
in primates, 564-565 
and vestibulocerebellum concept, 574 
and vestibulocerebellum organization, 
557, 559-560 
mossy fiber projections to, 55 
P-cell connections of, 561-5 
white matter compartments in, 559-561 
FN. See Fastigial nucleus 


S pr: See Delayed rectifier K* conductance 


gn. See Inwardly rectifying current 
gx. See K*-selective inwardly rectifying 
conductance 
2x... See Low-voltage-activating K* 
conductance 
GABAergic neurons 
categories of, 443 
in inferior olive innervation, 547-551 
in MVN 
axon terminals of, 454 
bouton synaptology of, 454-455 
types of, 447 
P-cell innervation of, 607-610 
projections of 
in dmcc, 547 
in B-nucleus, 547 
recordings of 
from dmcc, 544-546 
from B-nucleus, 544-546 
ultrastructure of, 446-447 
in vestibular complex, 443-444, 607-610 
axon terminal types of, 447-450, 454 
distribution of, 445-447 
synaptology of, 448-449 
ultrastructure of, 450-454 
GABAergic pathways 
to B-nucleus, 544-546 
to dmcc, 544-546 
to inferior olive, 541, 544 
Gentamicin treatment 
hair cell recovery following, 61-63 
ototoxicity of, 60 
and supporting-cell density, 63-66 
GIA. See Gravito-inertial acceleration 


Gravito-inertial acceleration (GIA) 
aVOR velocity storage alignment with, 359 
direction of 
and aVOR-IVOR interaction, 348-349, 
356-361 
and aVOR spatial orientation, 365 
and OKAN/OKN, 364 
orientation mechanism, 350, 352 
and IVOR compensatory response, 
360-361 
and OKAN, 356-357 
otolith response to, 350, 352 
Growth factors, and hair-cell progenitor 
proliferation, 38-42 


H.i: cells. See also Hair cells (Type 1); 
Hair cells (Type II); Utricular hair 
cells; Vestibular hair cells 

afferent innervation of, 164-165, 
See also Crista ampullaris 
calcium metabolism in, 123, 134-136 
Ca-activated K current and, 124-127 
Ca hot spots and, 127-129 
extrusion mechanism in, 128-131 
membrane recycling and, 131-134 
differential interference contrast (DIC) 
analysis of, 90-91 
electrophysiology of, 482-483 
gentamicin treatment of 
ototoxicity of, 59-62 
regeneration following, 61-63 
hair cell bundle. See Ciliary bundle 
proliferation of, 645 
regeneration of, 47 
following gentamicin treatment, 61-66 
mitotic, 60-63, 66-68 
nonmitotic, 63-68 
stem cell proliferation and, 66-68 
transdifferentiation and, 66-68 
in vestibular otolith organs, 59, 66-69 
and VOR recovery, 47, 50-56 
tuning 
in current-clamp vs. voltage-clamp, 
106-108 
efferent control basis, 115-119 
electrical resonance variations, 119-121 
extended current-voltage relation, 
108-110 
external K* effects, 114-115 
ionic conductances and, 103-119 
potassium current dissection, 110-114 
response to acoustic/electrical stimuli, 
105-106 
voltage effects, 114-115 
type identification, 88-91 
Hair cells (Type I) 
calyx endings of 
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conventional synaptic transmission 
between, 475-477 
ephaptic transmission between, 480 
functional considerations, 484-486 
and innervation, 196-197 
and intercellular K* accumulation, 
480-482 
transmission between, 474 
unconventional intercellular 
communication between, 478, 480 
distribution of, 183 
filtering properties of, 138-148 
and K* conductance, 71 
microvesicles in, 2, 4-10 
polarized organization of, 10-11 
structure of, 474-475 
voltage response modification in, 690-692 
and VOR recovery, 55-56 
Hair cells (Type IT) 
boutons and, 184, 186-187, 193. See also 
Labyrinthine efferent system 
distribution of, 183 
filtering properties of, 138-148 
microvesicles in, 2, 4-10 
structure of, 474-475 
type I compared with, 71 


Head direction cells, visual cue control over, 


642-644 
HGVPs. See Horizontal gaze velocity 
Purkinje cells 
Hippocampal ACh release, 633-634 
Hippocampal electroencephalographic 
activity 
locomotion correlation with, 385-386 
during passive movements, 390-394 
theta rhythm, 386 
and beginning of movements, 390-394 
eye movement influences on, 396 
during passive movement, 395 
during rotations, 395-396 
during translations, 396 
vestibular stimulation and, 396-397 
Hippocampal system, and navigation, 
402-405 
Histaminergic systems, in nausea, 633-634 
Horizontal gaze velocity Purkinje cells 
(HGVPs) 
error signals in, 686-688 
in motor learning, 526-530, 686 


| See Inhibitory burst neuron 
Ica, See Voltage-gated Ca** current 
IEGs. See Immediate early genes 
Immediate early genes (IEGs) 
activation of, 437-438 
mechanisms/techniques, 438-439 


research directions using, 441 
vestibular studies of, 439-441 
Inferior olive. See also B-nucleus; 
Dorsomedial cell column 
GABAergic neuron projections to, 541, 
544-551 
Inhibitory burst neuron (IBN) activity, 
601-605 
Inhibitory postsynaptic potentials (IPSPs) 
in longus capitus motoneurons, 27 
in obliquus capitus inferior motoneurons, 
267-271 
in rectus capitus motoneurons, 265-266 
in sternocleidal muscle motoneurons, 271 
Insulin-like growth factor-I (IGF-I). See 
also Growth factors 
cell types expressing, 39 
and precursor cell proliferation 
dose-dependent increase in, 38-39 
receptor role in, 40 
and tumor cell proliferation, 39-40 
In vitro whole brain preparations, 424-432 
Inwardly rectifying conductance (g),), 71, 74, 
77-84 
IPSPs. See Inhibitory postsynaptic potentials 
IR. See K*-selective inwardly rectifying 
current 


K -selective inwardly rectifying 


conductance (gx1). 71, 77, 80 
K*-selective inward rectifier (IR), 104, 
110-111 
role for, 112, 114 


Sebyrinth See Vestibular labyrinth 
Labyrinthine efferent system 

development of, 21-22 

efferent cells segregation, 22-26 

efferent fiber pathway differences, 27-29 


motoneurons in 
differential axonal projections of, 29-31 
differential cellular migration in, 26 
ateral vestibulospinal tract (LVST) 
development of, 16-19 
effects of sectioning, 265, 268-269 
organization of, 14 
and PSP evocation, 268-272 
and SCC inputs, 268-272 
Learning. See Motor learning 
Linear vestibulo-ocular reflex (IVOR). See 
also Angular vestibulo-ocular reflex 
aVOR interaction with, 348-349 
in darkness, 580-582 
modeling the, 350-352 
and otolith afferent processing 
combined I1VOR-aVOR accelerations 
simulation, 356-358 
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in compensatory network, 348-352, 
354-361 
and eye movements, 299-300 
locomotion excitation of, 348 
modeling behavior of, 359-361 
sensorimotor context influence on, 
322-323, 328-330 
earth-fixed targets fixation and, 324-328 
head-fixed targets and, 328 
simulation of, 354-356 
utricle mid-lateral region and, 647-649 
vestibulospinal neurons and, 244, 249 
Low-voltage-activating K* conductance 
(gk.L), 71, 74-83 
LVOR. See Linear vestibulo-ocular reflex 
IVOR. See Linear vestibulo-ocular reflex 
LVST. See Lateral vestibulospinal tract 


M.: de débarquement, 598-600. See also 
Nausea; Vestibular memory 
Medial longitudinal fasciculus (MLF). See 
also Vestibulocollic reflex 
effects of sectioning the, 266-268, 271 
and vestibulospinal axons, 244, 256 
Medial vestibular nucleus (MVN) 
GABAergic neurons in, 443-444 
ixon terminals of, 454 
density in, 445-446 
synaptology of, 454-455 
types of, 447 
ultrastructure of, 446-447, 450-454 
high-frequency stimulation effects on, 
673-676 
P-cells and, 561 
and VOR plasticity 
spike generation gain control, 492-496 
spike generator properties, 490-492 
in vitro studies, 503-509 
Medial vestibular nucleus neurons 
EPSP response in, 503-504 
GABA receptors and, 504-507 
properties of 
on slices, 425-426 
in vivo, 427 
in vivo-in vitro approach to, 424-425 
regular vs. irregular vestibular neurons, 
433 
synaptic transmission between, 433-434 
whole-brain preparations and, 424—425 
gaze control-related neuronal network 
in, 427-432 
Medial vestibulospinal tract (MVST). See 
also Eye movement 
development of, 16-19 
organization of, 14 
responses ol 
to forced head turning, 254, 256-261 


in head-free paradigm, 251 
258-261 
in head-restrained paradigm, 250 
258-261 
and vestibulocollic (VCR) pathways, 244 
Memory. See Vestibular memory 
Meéniére’s disease, 670. See also Mal de 
débarquement 
and LVOR responses, 647-648 
Microvesicles 
in afferent boutons, I( 
in afferent fibers, 7-9 
characteristics of, 8 
in nerve fibers, 2-4 
proteins associated with. See 
Synaptophysin 
and synaptogenesis, 8-11 
during vestibular ontogenesis, 4-6 
MLF. See Medial longitudinal fasciculus 
Mossy fiber projections 
to cerebellum 
distribution of, 553-555 


Synapsin I 


segregation of, 555-556 

to flocculus/paraflocculus, 556-557 
Motion sickness. See Nausea 
Motoneurons. See also Neck motoneurons 

differential axonal projections of, 29-31 

differential cellular migration in, 26 

efferent cells segregation from, 22-26 
Motor learning. See also Vestibular memory; 

Vestibulo-ocular reflex plasticity 

P-cell, HGVPs in, 526, 528-530 

P-cell, nonHGVPs and, 526 

P-cell error signals and, 686-688 

P-cells and, 525-526 

in real brain, 528-530 

retinal slip and, 527-528 

sites of, 528 
MVN. See Medial vestibular nucleus 
MVST. See Medial vestibulospinal tract 


Nausea. See also Mal de débarquement 
cholinergic/histaminergic neuron systems 
in, 633-634 
cortical activity during, 670 
Navigation 
behavioral studies on, 400 
external sensory information and, 399-400 
hippocampal system and, 402-405 
neurophysiological studies on, 400-402 
Neck motoneurons 
innervation on-directions of, 629-632 
PSPs evocation in, 264-273 
SCC inputs to 
in longus capitus, 271 
LVST section effects on, 265, 268-269 
in obliquus capitus inferior, 267-271 


672 
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in rectus capitus, 265-266 
in sternocleidal muscle, 271 
Nerve fibers. See also Afferent neurons; 
Efferent neurons 
growth into vestibular epithelium 
microvesicle content and, 4-7 
during ontogenesis, 2-4, 6-10 
and synaptogenesis, 2-4 
synaptophysin in, 2-4 
Neural integrator (NI) 
localization of, 594 
modeling of, 594-597 
NIC. See Nucleus incertus neurons 
Nitric oxide synthase (NOS) distribution 
during postnatal development, 696-699 
in vestibular end organs, 658-661 
Nodulus/uvula 
and aVOR spatial orientation, 364-366 
lesions of, 372-375 
oculomotor effects of, rit Sip 
modular organization of, 557, 559-560 
climbing fiber projections, 565-571 
cortico-nuclear/cortico-vestibular 
projections, 571-573 
mossy fiber projections to, 555-556 
and negative OKAN, 614-618 
and spatial orientation, 379-380 
NOS. See Nitric oxide synthase 
NPH. See Nucleus prepositus hypoglossi 
Nucleus incertus (NIC) neurons 
eye movement sensitivity of, 591-593 
projection to cerebellar flocculus, 589-591 
Nucleus prepositus hypoglossi (NPH 
$94 


S27, 


Ocutar torsion, otolith-induced, 583-584 
OKAN. See Optokinetic after-nystagmus 
OKN. See Optokinetic nystagmus 
Optokinetic after-nystagmus (OKAN) 

and aVOR-IVOR interaction, 348 


gravito-inertial acceleration and, 356-357, 


364 
midline medullary section effect on, 
368-372 
and velocity storage, 718-723 
Optokinetic nystagmus (OKN) 
gravito-inertial acceleration and, 364 
midline medullary section effect on, 
368-372 
and velocity storage, 718-723 
Otolithic function 
gravito-inertial acceleration and, 350, 352 
and ocular torsion, 583-584 
streptomycin effect on, 666-669 
Otolith-ocular reflex 
and angular velocity detection, 336-338 
development of, 709-712 


), NI in, 


functional subsystems of. 

and head orientation in space, 
341-343 

inertial vestibular processing, 332, : 

and translational VOR, 343-345 


-_- dian tracts (PMT-cell 


atcre nt connections of, : 5 34 


nomenclature of, 532-5 
physiological saccuae of, 935 
Passive head on body rotation, 601-605 
PC. See Principal cells 
P-cell. See Purkinje cell 
Platelet-derived growth factor (PDGF). See 
Growth factors 
PMT-cell groups. See Paramedian tracts 
Position-vestibular-pause (PVP) neurons. 
See also Secondary vestibular 
neurons 
absence in vestibular-neck pathway, 259 
identifying feature of, 258 
monocular eye position sensitivity of, 726 
response of 
during active/passive head movements, 
297-299 
during head-free gaze shifts, 276-277, 
285-288, 290 
during VOR cancellation, 294-295 
in VOR, 258 
Postsynaptic potentials (PSPs). See also 
Excitatory postsynaptic potentials; 
Inhibitory postsynaptic potentials 
in neck motoneurons, 264, 271-273 
SCC-motoneuron connections and 
in longus capitus, 271 
in obliquus capitus inferior, 267-271 
patterns of, 264-273 
in rectus capitus, 265-266 
in sternocleidal muscle, 271 
Post-transduction current (PTC) 
mechanisms 
and afferent el dynamics, 213, 235, 
238-239 
and endolymph polarization, 234 
and interafferent diversity, 215 
Potassium conductance. See Low-voltage- 
activating K* conductance 
Primary vestibular neurons. See also 
Secondary vestibular neurons 
responses of, 639-641 
Principal cell (PC) ontogeny, 677-678 
PSPs. See Postsynaptic potentials 
PTC. See Post-transduction current 
Purkinje cells (P-cells). See also Horizontal 
gaze velocity Purkinje cells 
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ACh effect on, 703-705 
flocculus/paraflocculus connections of, 
557-562 
GABAergic/nonGABAergic neuron 
innervation by, 607-610 
input to fastigial nucleus (FN) of, 304 
and MVN, 561 
optokinetic modulation of, 703-705 
sensitivity of, 306 
orientation and, 306-308 
during short-latency ocular-following 
properties of, 316-317 
responses of, 314-315, 318-321 
in vestibulocerebe!lum organization, 
557-559, 574 
in VOR motor learning, 525-526 
error signals in, 686-688 
PVP. See Position-vestibular-pause neuron 


S: ‘C. See Semicircular canals 
Secondary vestibular neurons. See also 
Eye/head vestibular neurons; 
Position-vestibular-pause neurons; 
Primary vestibular neurons 
AMPA receptors and, 653 
signals generated by 
behavioral context and, 292, 301-303 
complex processing of, 301 
in head-free movements, 295-299 
viewing distance and, 299-301 
during VOR cancellation, 293-295 
Semicircular canal-ocular reflex. See also 
Otolith-ocular reflex 
in gaze stabilization, 
Semicircular canals (SCC) 
afferent response determinants in, 213 
electrical vs. mechanical stimuli, 222 
224-230, 239 
endolymphatic polarization, 219-221 
mechanical, 213-215, 217-219, 236-239 
afferent response in, 230 
nature of, 222-223 
post-transduction current (PTC), 213, 
215, 235 
and compensatory VOR, 713-716 
efferent distribution in, 680-682 
horizontal canal hair cells. See also 
Vestibular hair cells 
delayed rectifier in, 155-158 
hair cell bundle properties, 159 
inward rectifier in, 158-159 
outward currents of, 152-155 
resonance in, 151-152 
signal processing by, 150, 160-161 
neck motoneuron connections with. See 
also Post-synaptic potentials 
patterns of, 264-273 


posterior canal hair cells. See also 
Vestibular hair cells 
distribution of, 88 
posterior canal hemicristae 
architecture of, 88 
hair cell types in, 88-96 
transduction currents 
electrically modulated, 233 
mechanically modulated, 2: 
Sensory processing unit, 196. See also 
Vestibular macula 
Smooth pursuit (SP) system, 407. See also 
Eye movement 
tracking, 413 
visual-vestibular interaction and, 413-419 
Stereocilia. See Ciliary bundles 
Synapsin I. See also Synaptophysin 
localization of, 4, 6 


33 


: 
3 ee 


Synaptogenesis 
microvesicles and, 7-11 
during ontogeny, 4-10 
stages of, 4-7 
in vestibular epithelium, 1-10 
Synaptophysin. See also Synapsin I 
localization of, 2-4, 6 


I ransforming growth factor a (TGF-a). See 
Growth factors 


| | oe hair cells. See also Vestibular 
hair cells 
neomycin effects on, 683-685 
transducer currents 
£k.L. 75-78, 81, 83-84 
recorded from, 73-75 
transduction currents, g), 
voltage responses of, 71 
delayed rectifier conductance, 75-7 
to injected currents, 71-84 
inwardly rectifying conductance, 77 


Ver. See Vestibulocollic reflex 
Velocity storage 
and aVOR 
midline medullary section effects on, 
368-37 
and spatial orientation, 348, 359-361 
OKAN/OKN and, 718-723 
stimulated VN and, 718-723 
Vestibular end organs. See also specific 
organs 
afferents innervating, 611-613 
glucose utilization rate of, 656-657 
NOS distribution in, 658-661 
synaptic innervation of, 168-169 
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Vestibular epithelium 
hair cell ionic currents in, 663-665 
mammalian vs. avian, 42 
nerve fiber growth into 
microvesicle content and, 2, 4-6 
during ontogenesis, 4, 6 
synaptogenesis in, 1-10 
Vestibular hair cells. See also Utricular hair 
cells 
calyx endings of, 1, 10 
differentiation of, 42-43 
filtering properties of, 138 
morphological differences and, 141-148 
receptor regions and, 140-141 
specialized receptors and, 138-140 
nerve fibers and 
growth of, 2 
reciprocal interactions between, 10-11 
synaptic contact establishment of, 2-4 
‘igination of, 2, 38 
following sensory epithelium insult, 
36-37 
growth factors and, 38-42 
mammalian-avian comparison of, 42 
time of, 34-36 
in vestibular epithelia, 34 
transducer currents, 650-652 
Vestibular labyrinth polarization, 639-641 
Vestibular maculae 
afferent endings in 
morphology of, 196-197 
synaptic connections of, 196 
compartmental modeling studies of, 
196-197 
action potential distal spread influence, 
209 
active membrane influence, 208 
calyx endings, 199 
efferent processes roles, 209-210 
efferent processes simulations, 202-206 
neuron branch process simulations, 
200-201 
primary afferent simulations, 206-208 
simulation parameter values, 207-208 
stem dimension effects, 208 
efferent output in, 196-197 
hair cell innervation patterns in, 197 
synaptogenesis in, 2 
Vestibular memory, 598-600. See also Motor 
learning 
Vestibular nuclear complex (VNC). See also 
Vestibular nuclei 
afferent projections to, 611-613 
AMPA receptor distribution in, 653-655 
GABAergic neurons in, 443-444 
distribution/density of, 445 


types of, 447 
ultrastructure of, 451 
Vestibular nuclei (VN). See also Vestibular 
nuclear complex 
dorsal cap (DC) fibers in, 571-574 
GABAergic innervation in, 443-444, 
607-610 
GABAergic neurons in 
axon terminal types of, 447-450, 454 
distribution of, 445-447 
synaptology of, 454-455 
ultrastructure of, 450-454 
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